PacBio Sequencing Protocol

Summary

Each of the two codon parent libraries (C1P and C2P) was PCR amplified using the primers shown in Table 1 (below) using Q5 DNA polymerase, 10 ng of template (miniprepped plasmid), in a 50uL reaction for 14-15 cycles. The two libraries were mixed into a single 40 µL sample containing 35 ng/µL of library mixture and submitted for sequencing on a PacBio Sequel II instrument (UOregon GC3F core) producing 2.17 million raw CCS reads.

Table 1 - PCR primers for PacBio sequencing. Underlined sequence is homology for priming.
	Lib.
	Primer Name
	Primer Sequence

	C1P
	Ox_01_for
	AAGAAAGTTGTCGGTGTCTTTGTGTGTGAGCGGATAACAATTTCACACAGGAAACAGCTCATATG

	
	Ox_01_rev
	CACAAAGACACCGACAACTTTCTTcgaaaagtgccacctgACGTCgtgc

	C2P
	Ox_02_for
	TCGATTCCGTTTGTAGTCGTCTGTTGTGAGCGGATAACAATTTCACACAGGAAACAGCTCATATG

	
	Ox_02_rev
	ACAGACGACTACAAACGGAATCGAcgaaaagtgccacctgACGTCgtgc




Detailed Protocol

This protocol describes the amplification and preparation of two codon-variant fluorescent protein libraries (C1P and C2P) for PacBio sequencing and downstream analysis.

Materials

· Template DNA: Miniprepped plasmid containing C1P or C2P library (10 ng per PCR)
· Primers (see Table 1)
· Q5 DNA Polymerase (NEB)
· PCR reagents (Q5 buffer, dNTPs, nuclease-free water)
· SYBRfast qPCR mix (for cycle determination)


PCR Amplification

Prepare PCR reactions (50 µL total volume each):

· 10 ng template miniprepped DNA (C1P or C2P plasmid)
· 0.5 µM forward primer
· 0.5 µM reverse primer
· Q5 polymerase and buffer according to manufacturer’s protocol
· dNTPs and nuclease-free water to 50 µL

Cycling conditions:

· Initial denaturation: 98 °C, 30 sec
· Repeat for X cycles
C1P: 14 cycles (determined via SYBRfast qPCR)
C2P: 15 cycles (determined via SYBRfast qPCR)
· Denaturation: 98 °C, 10 sec
· Annealing: 60 °C, 15 sec
· Extension: 72 °C, 30 sec
· Final extension: 72 °C, 2 min
· Hold at 4 °C

Clean PCR reactions with column or SPRI beads. Quantify with Qubit fluorometer. Combine two libraries at equimolar ratio and submit for NGS (log-read) sequencing. 

Our full NGS data analysis pipeline is available here:
https://github.com/PlesaLab/Fluorescent_Protein_NGS_pipeline
